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(54) SUSPENSION FOR MAGNETIC HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To offer a 
suspension for magnetic head connectable 
without using load wires, by making flexures 
and load beams as separate bodies. 
SOLUTION: This suspension has flexures 2, 2' 
holding a magnetic head at the tip part, load 
J beams 1, 1 ! holding the flexures, and mount 
plats 11, 11' mounting the load beams 1, 1' on an 
actuator arm 12, and has also connection 
elements to electrically connect the magnetic 
head with a substrate of a read/ write amplifier 
part. In this case, either of the front face and the 
back face of the load beams 1, 1" are provided 
with a circuit wiring board 3 as the above 
connection elements via a flexible insulation layer 6. 
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CLAIMS 



[Claim(s)] 

[Claim l] The suspension for the magnetic heads characterized by to offer the circuit 
wiring substrate as said connection element through a flexible insulating material layer 
on either the front face of said load beam, and a rear face in the suspension for the 
magnetic heads which has the connection element which connects said magnetic head to 
a lead light-amplifier section substrate electrically while having FUREKISHA for 
supporting the magnetic head at a tip, the load beam which supports this FUREKISHA, 
and the mounting plate which attaches this load beam at an actuator arm. 
[Claim 2] It is the suspension for the magnetic heads where the edge of said circuit 
wiring substrate is beginning come to extend outside from said load beam in the 
suspension for the magnetic heads according to claim 1. 

[Claim 3] The suspension for the magnetic heads where the load beam of the pair fixed 
so that the same actuator arm might be countered mutually was offered, and said 
circuit wiring substrate was formed in these load beam with the mounting plate of each 
** in the suspension for the magnetic heads according to claim 1. 

[Claim 4] The suspension for the magnetic heads where the field in which said circuit 
wiring substrate in said load beam was formed, and the field in which circuit wiring of 
said FUREKISHA was prepared were allotted by turning to the same direction in the 
suspension for the magnetic heads according to claim 1. 

[Claim 5] The suspension for the magnetic heads allotted so that the field in which said 
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circuit wiring substrate in said load beam was formed, and the field in which circuit 
wiring of said FUREKISHA was prepared might counter in the suspension for the 
magnetic heads according to claim 1. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suspension for the magnetic heads 
of the structure which started the suspension for the magnetic heads used for a 
magnetic recording medium, especially was suitable for automating a production 
process. 
[0002] 

[Description of the Prior Art] The mounting plate 11 which formed the necessary load 
beam 21 in the end face of a suspension 20 is fixed, FUREKISHA 22 is formed at a tip, 
and this kind of suspension for the magnetic heads has the composition that the slider 
23 with which the magnetic head was formed in this FUREKISHA 22 was connected, as 
shown in drawing 7 . 

[0003] And the lead wire 24 for connecting electrically the magnetic-head terminal and 
external circuit which were formed on this slider 23 is attached so that it may be 
suitably supported by the support fork 25 which formed in the load beam 21, and still 
such a magnetic-head suspension assembly is attached in the actuator arm 12. 
[0004] However, with the structure of such a magnetic-head assembly, since existence of 
the lead wire for external connection has rigidity especially, there are problems, such as 
having a bad influence on the surfacing posture of a slider, in response to the wind 
pressure by the flow of the air which spoiling the flattery nature of a suspension, i.e., 
the flattery nature of a slider, and rotation of a record medium cause. 
[0005] With the technique indicated by JP, 4- 2 196 18, A, the so-called suspension for the 
circuit wiring one apparatus magnetic heads equipped with circuit wiring which unified 
the drawer wiring member, the so-called lead wire, and the suspension device from a 
magnetic-head component is proposed to such a problem. 

[0006] In such a suspension for the circuit wiring one apparatus magnetic heads, while 
the suspension 26, i.e., the FUREKISHA section, as shown in drawing 8 , and the load 
beam structured division 27 are constituted by one, the suspension 29 for the circuit 
wiring one apparatus magnetic heads equipped with the circuit wiring substrate 28 is 
proposed. 
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[0007] 

[Problem(s) to be Solved by the Invention] Although connection by lead wire which was 
used in the conventional suspension is made as an electric connecting means of such a 
suspension, the circuit wiring substrate formed in one, and a lead light amplifier section 
substrate, it becomes a failure and is not desirable when aiming at the cost cut by 
automation in this connecting means. 

[0008] Moreover, adoption of the spring nature metal of the thickness for acquiring the 
rigidity which rigidity ran short to the load beam, and was suitable for the load beam, if 
the spring nature metal of necessary thickness for FUREKISHA and the load beam 
section to acquire the rigidity which was suitable for FUREKISHA with the 
configuration currently formed in one is used produces the problem that rigidity is too 
large, to FUREKISHA. 

[0009] This invention was made in consideration of the above-mentioned point, and 
constitutes FUREKISHA and a load beam as another object, and it aims at offering the 
suspension for the magnetic heads which can connect without moreover using lead wire. 
[0010] 

[Means for Solving the Problem] FUREKISHA for supporting the magnetic head at a tip 
according to claim 1 by this invention for the above-mentioned purpose achievement, 
While having the load beam which supports this FUREKISHA, and the mounting plate 
which attaches this load beam in an actuator arm In the suspension for the magnetic 
heads which has the connection element which connects said magnetic head to a lead 
light amplifier section substrate electrically The suspension for the magnetic heads 
characterized by offering the circuit wiring substrate as said connection element 
through a flexible insulating material layer on either the front face of said load beam, 
and a rear face, The edge of said circuit wiring substrate in the suspension [ according 
to claim 2 ] for the magnetic heads according to claim 1 With the mounting plate of each 
** in the suspension for the magnetic heads which is beginning come to extend outside 
from said load beam, and the suspension [ according to claim 3 ] for the magnetic heads 
according to claim 1 The load beam of the pair fixed so that the same actuator arm 
might be countered mutually is offered. The field in which said circuit wiring substrate 
in said load beam in the suspension for the magnetic heads where said circuit wiring 
substrate was formed in these load beam, and the suspension [ according to claim 4 ] for 
the magnetic heads according to claim 1 was formed, The suspension for the magnetic 
heads where the field in which circuit wiring of said FUREKISHA was prepared was 
allotted by turning to the same direction, And the field in which said circuit wiring 
substrate in said load beam in the suspension [ according to claim 5 ] for the magnetic 



-4- 



heads according to claim 1 was formed, The suspension for the magnetic heads allotted 
so that the field in which circuit wiring of said FUREKISHA was prepared might 
counter is offered. 
[0011] 

[Embodiment of the Invention] Drawing 1 shows the appearance configuration of one 
example of this invention. This example has the load beam 1 for the 1st suspension for 
the 1st field of a record medium (not shown) and FUREKISHA 2 for the 1st suspension, 
and load beam lfor 2nd suspension 1 for the 2nd field of a record medium and 
FUREKISHA 2' for the 2nd suspension, and these 1st and 2nd suspensions are being 
fixed to the actuator arm 12 by the 1st mounting plate 11 and 2nd mounting plate 11'. 
[0012] The circuit wiring 3 is formed in the 1st and the 2nd load beam 1 for suspensions, 
and l f , respectively. If the circuit wiring 3 is seen about the 1st load beam 1, the end will 
be connected to FUREKISHA 2 through the exposure terminal 4. It turns at the other 
end at a right angle in the same flat surface at the edge of the load beam 1 and the 
mounting plate approach of 1'. It bends at a right angle so that it may meet on side-face 
extension of an actuator arm 12 in the location which furthermore separates from the 
load beam 1, it bends so that the side face of an actuator arm 12 may be met in the same 
flat surface once again, and it goes to the end face section of an actuator arm 12. Also 
about 2nd load beam 1', circuit wiring is prepared similarly, it unifies in the load beam 1 
and the end face section of 1', and these circuits wiring goes to the end face section of an 
actuator arm 12. And the unified circuit board plays a role of a junction substrate. 
[0013] The terminal corresponding to the load beam 1 and the exposure terminal of 1' is 
prepared in FUREKISHA 2 and 2' which were prepared at the load beam 1 and the tip 
of 1', and connection with a load beam is made to them. 

[0014] Although explanation about these is given in drawing 1 since it is indicated that 
only the relation between the 1st load beam 1 and 1st FUREKISHA 2 is known, this 
explanation corresponds as it is also about the 2nd load beam and 2nd FUREKISHA. 
[0015] The terminal 13 prepared in 1st FUREKISHA 2 is formed in the terminal 4 of the 
1st load beam 1, and the field of the same direction, and it is connected to the slider 16 
with which the magnetic head (not shown) was incorporated through the circuit wiring 
15 at the same time a wire 14 connects with the exposure terminal 4 of the 1st load 
beam 1. And the circuit wiring 15 of FUREKISHA 2 is formed in the circuit wiring 3 of 
the 1st load beam 1, and the field of the same direction. Consequently, the magnetic 
head is connected to a lead light amplifier section substrate (not shown) through the 
circuit wiring 3 as the circuit wiring 15, a terminal 13, a wire 14, the exposure terminal 
4, and a junction substrate. 
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[0016] The same configuration as this is prepared also about 2nd load beam 1' and 2nd 
FUREKISHA2*. 

[0017] Drawing 2 and drawing 3 show the sectional view cut along with the perspective 
view showing the configuration of the circumference of the 1st load beam 1 in the 
example of drawing 1 , and its X-X-ray. In drawing 2 , the circuit wiring 3 fixed to the 
top face of the load beam 1 has the exposure terminal 4 in the tip side of the load beam 1, 
and the end face side is carrying out the illustration abbreviation. In this case, since the 
circuit wiring 3 is performing only attachment to the load beam 3 and non-snaking does 
not require the attachment to an actuator arm, the whole circuit wiring 3 configuration 
is a plane. 

[0018] And drawing 3 which is the sectional view which met X-X-ray of drawing 2 is the 
sectional view cut in the center section of the exposure terminal 4, and shows the 
cross* section structure of the circuit wiring 3. The circuit wiring 3 is formed in the top 
face of the 1st load beam 1 through the adhesives layer 6. And the metal exposure 
terminal 4 is formed in the edge of the circuit wiring 3, and one circuit pattern of the 
circuit wiring 3 is connected at a time to the exposure terminal 4. Moreover, the front 
face is protected by the flexible insulation sheet 9 on which the circuit wiring 3 and the 
exposure terminal 4 were pasted up through the surface protective layer 7 8, i.e., an 
adhesives layer. 

[0019] Drawing 4 shows the appearance configuration of other examples of this 
invention. In this example, the circuit wiring 3 is formed in the 1st and the 2nd load 
beam 1, and each field that counters mutually [ V ]. Consequently, in drawing 4 , with 
the 1st load beam 1, the circuit wiring 3 is hidden by the background and is showing on 
the top face of 2nd load beam 1'. And connection with 1st and 2nd FUREKISHA 2 and 2' 
from the 1st and the 2nd load beam 1, and l f is made by the opposed face of the bond 
part of each load beam and each FUREKISHA. That is, by FUREKISHA 2 and 2\ 
although the circuit wiring 3 is arranged on the background in the load beam 1 and 1', 
since the circuit wiring 15 is arranged on the side front like the example of drawing 1 , 
wiring changes from the background of a load beam to the side front of FUREKISHA. 
[0020] Drawing 5 shows the physical relationship of the 1st load beam 1 and the circuit 
wiring 3 in the example of drawing 4 . As shown in this drawing 5 , the tip side of the 
circuit wiring 3 is allotted to the rear face of the load beam 1, and a end face side is 
beginning to be prolonged in that side from the load beam 1, and it goes to the end face 
section of an actuator arm (not shown). 

[0021] Drawing 6 is the cross-sectional view of the same circuit wiring 3 as drawing 3 
cut along with the Y"Y line in drawing 5 . The structure of the circuit wiring 3 is the 
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same as that of drawing 3 , and has changed to the rear face from the front face of the 
load beam 1 in case an arrangement location is drawing 3 . 

[0022] That is, the circuit wiring 3 is formed in the top face of the 1st load beam 1 
through the adhesives layer 6. And the metal exposure terminal 4 is formed in the edge 
of the circuit wiring 3, and one circuit pattern of the circuit wiring 3 is connected at a 
time to the exposure terminal 4. Moreover, the front face is protected by the flexible 
insulation sheet 9 on which the circuit wiring 3 and the exposure terminal 4 were 
pasted up through the surface protective layer 7 8, i.e., an adhesives layer. 
[0023] Although the 1st and 2nd load beams are provided in the above-mentioned 
example so that record and playback of the information on 1st and 2nd both sides of a 
record medium may be performed, it cannot be overemphasized that this invention is 
applicable also about the equipment only for a single recording surface. 
[0024] 

[Effect of the Invention] Since this invention was constituted as mentioned above, it 
does the following effectiveness so. 

[0025] According to the configuration according to claim 1, since the circuit wiring 
substrate as a connection element was formed through the flexible insulating material 
layer in either the front face of a load beam, and the rear face, connection with the 
magnetic head prepared in FUREKISHA can be made with circuit wiring which fitted 
automatic assembling, without being based on lead wire. And it shall be the 
configuration of having been suitable for constituting FUREKISHA and a load beam as 
another object, and each of both shall have the rigidity optimal as an element of the 
suspension for the magnetic heads. 

[0026] Moreover, according to the configuration according to claim 2, since the edge of a 
circuit wiring substrate is beginning to extend outside from said load beam, an actuator 
arm can meet, circuit wiring can be pulled out and it can consider as wiring to a lead 
light amplifier section substrate. 

[0027] Moreover, since according to the configuration according to claim 3 the load beam 
of a pair was fixed so that the same actuator arm might be countered mutually, and the 
circuit wiring substrate was formed in these load beam with the mounting plate of each 
** in the suspension for the magnetic heads, it is applicable to the information record 
regenerative apparatus which has two or more recording surfaces. 

[0028] Moreover, since FUREKISHA is attached in the field in which the circuit wiring 
substrate in the load beam of the suspension for the magnetic heads was formed 
according to the configuration according to claim 4, circuit wiring on a load beam can be 
arranged to the same side as circuit wiring of FUREKISHA, and a wiring activity tends 
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to carry out it. 

[0029] Moreover, since FUREKISHA is attached in the field in which the circuit wiring 
substrate in the load beam of the suspension for the magnetic heads is not formed 
according to the configuration according to claim 5, circuit wiring of a load beam can be 
arranged on a background, it can connect with circuit wiring of FUREKISHA, and the 
element projected to the circumference of a suspension can be lost. 

[0030] Moreover, since a circuit wiring substrate is formed in the field in which the 
mounting plate in the load beam of the suspension for the magnetic heads is attached 
according to the configuration according to claim 6, attachment of the load beam to an 
actuator arm and both the activities of circuit wiring can be done continuously. 
[0031] Moreover, since a circuit wiring substrate is formed in the field in which the 
mounting plate in the load beam of the suspension for the magnetic heads is not 
attached according to the configuration according to claim 7, the element projected to 
the circumference of a suspension can be lost. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The perspective view showing the appearance configuration of one example 
of this invention. 

[Drawing 2] The perspective view showing the relation of the load beam and circuit 

wiring which are used for the example of drawing 1 . 

[Drawing 3] The cross-sectional view which met X-X-ray of drawing 2 . 

[Drawing 41 The perspective view showing the appearance configuration of other 

examples of this invention. 

[Drawing 5] The perspective view showing the relation of the load beam and circuit 
wiring which are used for the example of drawing 4 . 

[Drawing 6] The cross -sectional view which met the Y-Y line of drawing 5 . 

[Drawing 7] The perspective view showing the appearance configuration of the 

conventional suspension for the magnetic heads with lead wire. 

[Drawing 8] The perspective view showing the appearance configuration of the 
suspension for the circuit wiring one apparatus magnetic heads in the former. 
[Description of Notations] 

1 1' Load beam 

2 2' FUREKISHA 

3 Circuit Wiring 
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4 Exposure Terminal 

5 5' Terminal 

6 Adhesives Layer 

7 Surface Protective Layer 

8 Adhesives Layer 

9 Flexible Insulation Sheet 
1111' Mounting plate 

12 Actuator Arm 

13 Terminal 

14 Wire 

15 Circuit Wiring 

16 Magnetic Head 

20 Suspension 

21 Load Beam 

22 FUREKISHA 

23 Slider 

24 Lead Wire 

25 Support Fork 

26 FUREKISHA Structured Division 

27 Load Beam Structured Division 

28 Circuit Wiring Substrate 

29 Suspension for Circuit Wiring One Apparatus Magnetic Heads 
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